MATERIALS AND METHODS
Experimental animals: Mice were used throughout the present study. They were of the commercially available dd strain, weighing around 20g on the average. They were housed, 10 per box, on wood shavings in metal boxes with wire grid tops, and fed with pellet diets and water.
Microorganisms: M tuberculosis (a virulent strain H37Rv) and M bovis var BCG were the microorganisms employed. They have been maintained on Sauton synthetic liquid medium by subcultures with 2 week intervals. Bacillary suspensions for infection and in vitro experiments were prepared from pellicle growth on that medium. The growth was harvested on a funnel and then dried being pressed between layered folds of absorbent filter paper. A weighed portion of thus prepared bacillary mass was put into a round flask of 300 ml capacity containing 60 beads of 7 mm diameter. Finely dispersed bacillary suspension was prepared by rotating the flask manually with occasional adding of suspending medium.
The kind of medium was different depending on the type of each experiment, but the amount was adjusted so that desired concentrations (mg per ml) of the bacilli might be obtained.
The procedure as above was followed using chilled materials and equipments to prevent bacillary agglutination.
Preparation of mycobacterial cell wall sample:
In some experiments, cell walls of the bacilli were used instead of whole bacillary cells. They were prepared from heatkilled H37Rv or viable BCG. Twenty grams of whole cells were mixed with 100 g of glass powder and ground in a mortar with occasional adding of 0.5 % Tween 80 bit by bit up to 100 ml. The mixture was then centrifuged at 1,000 g for 20 min. to remove glass powder and unbroken cells. The supernatant was recentrif uged at 8,000 g for 20 min. and the resulting sediment was a crude cell wall fraction. This was used for experiments after repeated centrifugal washings with 1 M NaCl and distilled water. 
EXPERIMENTAL RESULTS
Affinity of Lysosomal Acid Phosphatase to the Surface of the Tubercle Bacillus In the experimental demonstrated in Fig. 1 , five small test tubes were dispensed with 2 ml of the contents of a lysosomal fraction of infected mouse lungs. The contents had been added with MgSO4 and CaCl2 each to the concentration of 0.02 M. Then, 4 of those tubes were mixed with a 100 mg per ml suspension of H37Rv cell walls in the amount of 0.5, 1, 2 and 3 ml, respectively.
The remaining tube was left without cell walls. Finally, a 0.25 M sucrose solution was added to each tube so that the total amount was 5 ml. The mixture was incubated at 37 C for 2 hr, being followed by centrifugation at 15,000 g for 20 min.
The supernatant was preserved and the sediment was resuspended to the original volume of 0.25 M sucrose.
Then, acid phosphatase activity of the supernatant and the resuspended sediment was examined concerning each original tube. The results are shown in Fig. 1 . This picture is a good evidence to prove that lysosomal acid phosphatase attached to cell walls and was sedimented by the centrifugation so that the enzyme and protein amount of the supernatant was decreased, more remarkably with the increase of the amount of added cell walls. Fig. 2 is another experiment of the same kind. A lysosomal fraction was prepared from the spleens, and the acid phosphatase activity of the Triton X-100 released contents was much stronger than in the previous case. However, the experiment reached results comparable to Fig. 1 . Fig. 3 shows an experiment in which viable BCG and heat-killed H37Rv cell walls were treated with the contents of infected mouse lung lysosomes tested for their acid phosphatase activity at various pH ranging from 3.5 to 6.5. Cell walls per se had no acid phosphatase activity at any pH, but after treatment with the contents they acquired the strong enzyme activity. On the other hand, when viable BCG cells were treated with the same contents, not only they obtained the activity at pH 3.5 to 5.0 in which the original BCG cells were lacking, but also the strong activity at pH 6.0 to 6.5 characteristic to them was markedly reduced or masked. This observation confirms the finding reported in the previous report (Kauai, 1967 a) . Table 2 presents pooled data obtained in several experiments performed along with the same line. These data reinforce the author's argument that lysosomal acid phosphatase has affinity to the surface of the tubercle bacillus. Fig. 4 is a picture of the H37Rv bacilli treated with the contents and stained cytochemically for their acid phosphatase activity at pH 3.5. The black reaction product on the bacillary surface is making them visible by an ordinary light microscopy. The untreated H37Rv bacilli were never stained at this pH. of the in vitro bacilli was reduced to one thousandth by the same treatment. Acid phosphatase of the in vivo bacilli was highly active at pH 3.5 and moderate at pH 6.5. On the contrary, the enzyme activity of the in vitro bacilli was high at pH 6.5 but very weak at pH 3.5. These data confirm the previous results (Kanai, 1967a, b Vol. 20 consideration in connection with the lysosome-bacillus interaction.
As the characteristic properties of in vivo grown tubercle bacilli which make them unlike in vitro grown bacilli, their hydrophylic surface and affinity to sudan B have been pointed out by Sheehan and Whitewell (1949) , Segal and Bloch (1957) and Segal (1965) . These properties were explained as being due to an altered lipid composition of the bacillary surface. However, the present author is inclined to take an alternative view that they are endowed with such properties because of the presence of host substances bound on their surface.
In any event, the coating of the ingested bacilli with lysosomal contents can be regarded as the initial step of a series of events which might occur during phagocytosis. Then, some morphological change will ensue in the bacillus-containing secondary lysosome (phagosome) and also in ingested tubercle bacilli themselves, if not destroyed. Merckx, Brown and Karlson (1964) found by electronmicroscopy a particular structure (X body) in the tuberculous mouse lungs, which they explained to be a result of interaction between lysosomes and tubercle bacilli. At the same time, it is imaginable that some metabolic change will be brought about in the bacilli contacting with discharged lysosomal contents within the phagocytic vacuole.
Zeya and Spitznagel (1966 a, b) isolated cationic proteins from lysosomes which have antibacterial activities including inhibition of bacterial respiration. This finding is particularly interesting in association with mycosuppressin as reported by Youmans and Youmans (1962 a, b) , which was isolated from BCG-vaccinated guinea pigs and inhibited the growth and respiration of virulent tubercle bacilli. These informations will lead the present investigation to a study of the nature of resistance to tuberculous infection. At the same time, the present author is stimulated to the investigation on a possible relation between such an intracellular event in phagocytosis and the induction of infectious delayed sensitivity. Because, the delayed sensitivity is most typically produced in the infection due to intracellular parasite.
